Prediction of caspase-3 inhibitory activity of 1,3-dioxo-4-methyl-2,3-dihydro-1h-pyrrolo[3,4-c] quinolines: QSAR study.
Neurodegenerative disorders are consequences of progressive and irreversible loss of neurons due to unwanted apoptosis which involves caspases, a group of cysteine proteases that cleave other proteins and inactivate them. Among several different groups of caspase enzymes, caspases-3 plays a key role in apoptosis and are a therapeutic target for their inhibition. In pursuit of better caspase-3 inhibitors, a quantitative structure-activity relationship (QSAR) analysis was performed on a series of 1,3-dioxo-4-methyl-2,3-dihydro-1H-pyrrolo[3,4-c] quinolines as caspase-3 inhibitors using WIN CAChe 6.1 and Medicinal Chemistry Regression Machine. The best QSAR model was selected and validated by internal and external validation method. The values of statistical data are r = 0.955, F = 72.95, SEE = 0.397, q(2) = 0.885, S(PRESS) = 0.44. The present study reveals that when the conformational minimum energy is increased, and lowest unoccupied molecular orbital energy and highest occupied molecular orbital energy are decreased the biological activity can be increased. On the basis of a selected QSAR model, we designed a new series of 1,3-dioxo-4-methyl-2,3-dihydro-1H-pyrrolo[3,4-c]quinolines compounds, calculated their caspases inhibitory activity and found that the designed compounds were more potent than the existing compounds.